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Objectives: To evaluate the incidence and clinical presentation of ruptured popliteal aneurysms. 
Methods: The records of 89 consecutive patients, all males, seen between 1958 and 1995 with 124 arteriosclerotic popliteal 
aneurysms were reviewed retrospectively. Most aneurysms were symptomatic (69/124; 55.6%). In six cases (6/124; 4.8%) 
a rupture was present. 
Results: There was a wide range in primary diagnosis varying from deep venous thrombosis to peroneal nerve palsy. In 
all cases primary reconstructive surgery was performed. No primary or secondary amputations were necessary. Surgical 
outcome was good in four cases. In the remaining cases one patient suffered from a permanent peroneal nerve palsy and 
one from non-disabling claudication. Review of the literature showed a rupture incidence of 2.5% (range 0-16%) and 
amputation rates as high as 100%. 
Conclusion: An acute rupture of a popliteal aneurysm is rare. Although the clinical presentation can be non-specific, 
this possibility must be especially taken into account when dealing with older male patients presenting with signs and 
symptoms of generalised atherosclerosis and non-specific pain in the popliteal region. 
Key Words: Popliteal artery; Aneurysm; Rupture; Aneurysm, Ruptured iagnosis; Aneurysm complications; PopliteaI 
Artery surgery. 
Introduction Patients and Methods 
Popliteal aneurysms are infrequent but nevertheless 
the most common of all peripheral aneurysms. 14As 
popliteal aneurysms are in many cases asymptomatic, 
the level of clinical suspicion is low. Moreover, physical 
examination of the popliteal region is difficult 5 and 
even angiography may fail to reveal the aneurysm 
due to a mural thrombus. 6'7 Thrombosis and distal 
embolisation, producing severe ischaemia of the lower 
extremity, are the most frequent and well known 
complications of this condition and can be easily diag- 
nosed since they feature all the signs and symptoms 
of an arterial diseaseY 2 An acute rupture (Fig. 1) 
is relatively uncommon but even more dangerous, 
because of the threat of loss of the extremity and 
occasionally of life. Timely recognition is undoubtedly 
the most difficult aspect in the management of rup- 
tured popliteal aneurysms. The aim of the present 
study was to to determine the incidence of rupture, 
describe the clinical picture of ruptured popliteal an- 
eurysms and to discuss the specific aspects of surgical 
treatment of this rare complication. 
* Please address all correspondence to: I. Dawson, Department of 
Surgery, IJsselland Ziekenhuis, PO Box 690, 2900 AR Capelle aan 
de IJssel, The Netherlands. 
The records of all 89 patients with 124 arteriosclerotic 
popliteal aneurysms at the Leiden University Hospital 
during the period from January 1958 to December 
1995 were reviewed. At the time of initial presentation 
56 popliteal aneurysms (56/124; 45.2%) were still 
asymptomatic, 54 (54/124; 43.5%) had produced 
thromboembolic complications and nine produced 
symptoms of local compression (9/124; 7.3%) (Fig. 2). 
An acute rupture of a popliteal aneurysm occurred 
in five cases (5/124; 4.0%). In addition, one of the 
asymptomatic popliteal aneurysms acutely ruptured 
2 months after the initial presentation, increasing the 
incidence to 4.8% (6/124). 
All patients with a ruptured popliteal aneurysm at 
operation were included in this retrospective study. 
In-patient and out-patient medical records were re- 
viewed to determine initial vital signs, findings at 
physical examination, and results of preoperative t sts. 
The clinical diagnosis was always confirmed by ar- 
teriography, ultrasonography which became available 
after 1978, or a combination of these modalities. In 
addition, the type of rupture was documented, as was 
the presence or absence of an extrapopliteal neurysm, 
type of operation performed, postoperative course, 
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Fig. 1. Angiography of a ruptured popliteal neurysm. 
No complications 
45.2% 
Rupture 
4.0% 
z~pression 
Thromboembolic complications 
43.5% 
Fig. 2. Complications of the popliteal aneurysms at the time of 
initial presentation. 
and patient outcome. Finally a review of the current 
literature was performed to determine the incidence 
of ruptured popliteal aneurysms. 
We treated five patients for six ruptured popliteal 
aneurysms between January 1958 and December 1995. 
All patients were male. The mean age at the time of 
the rupture was 72 years (range 62-78 years). All 
patients had symptoms and signs of generalised 
atherosclerosis. A contralateral popliteal aneurysm 
was present in all patients and one patient had a 
history of a ruptured aneurysm of the abdominal orta. 
Four of the five patients suffered from coronary artery 
disease and one patient had a stroke. Two patients 
had hypertension and one patient had diabetes mel- 
litus. Four ruptured aneurysms presented with acute 
symptoms and in two cases the symptoms developed 
more gradually within several days. In only two cases 
was the correct initial diagnosis made. After exclusion 
of the aneurysm arterial continuity was restored with 
a reversed saphenous vein bypass in three cases or 
with a dacron prosthesis in the remaining cases. 
The relevant findings in the five patients with six 
ruptured popliteal aneurysms are summarised in Table 
1. Two cases will be briefly discussed to illustrate 
the problems in the clinical detection of a ruptured 
popliteal aneurysm. 
The first case was a 72-year-old man who had noticed 
a painless swelling in the left popliteal fossa for a 
month, which acutely increased in size the day before 
admission. Physical examination showed swelling of 
his left knee joint suspect for haemarthrosis and an 
asymptomatic popliteal aneurysm on the right side. 
All peripheral pulses were present. No aneurysm of 
the abdominal aorta could be detected. Besides hyper- 
tension and obesity no other abnormalities were found. 
Routine laboratory investigations turned out to be 
normal. Emergency operation revealed a ruptured 
popliteal aneurysm with a diameter of 6 cm and a 
haemarthros of the knee joint. The left greater sa- 
phenous vein was used to bypass the aneurysm with 
a proximal and distal end-to-end anastomoses. No 
complications occurred in the postoperative course 
and 13 days after admission the patient was discharged 
in good health. During follow-up an asymptomatic 
aneurysm of the right popliteal artery was electively 
resected. Arterial continuity was restored with an end- 
to-end anastomosis. At 77 months follow-up he is 
asymptomatic. 
The second case was a 75-year-old man who sud- 
denly developed a warm, red, swollen and painful 
upper right leg. He was admitted to the Department of
Internal Medicine, suspected of having a deep venous 
thrombosis of his right leg. His medical history in- 
cluded non-insulin dependent diabetes, cardiac ar- 
rhythmias and advanced atherosclerosis. Because of 
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Table 1. Clinical profile of the patients with an acute ruptured popliteal aneurysm. 
Patient 1 2 3 3 4 5 
Age 62 72 71 71 78 75 
Sex male male male male male male 
Year 1973 1966 1967 1967 1967 1992 
History hypertension hypertension myocardial myocardial myocardial diabetes 
infarction infarction infarction mellitus type II 
myocardial smoking ruptured ruptured smoking cardiac 
infarction abdominal abdominal arrhythmia 
aortic aneurysm aortic aneurysm 
stroke smoking ruptured right 
popliteal 
aneurysm 
smoking smoking 
Symptoms acute pain in painless flapping right acute pain left acute pain upper right 
the left leg swelling for a foot with acute popliteal fossa claudication leg 
month with pain two months with rest pain 
sudden increase after rupture on on left side 
right side 
Signs hydrops of the peroneal nerve ischaemic foot 
left knee joint paresis 
Initial diagnosis rupture of a haemarthros f neuritis of the rupture of a thrombosis of a 
popliteal the knee joint peroneal nerve popliteal popliteal 
aneurysm aneurysm aneurysm 
Other contralateral contralateral contralateral previous aortic superficial 
aneurysms popliteal popliteal popliteal and femoral 
aneurysm aneurysm aneurysm contralateral aneurysm 
(thrombosed) (asymptomatic) (asymptomatic) popliteal (asymptomatic) 
aneurysm repair 
red, swollen 
and warm 
upper right leg 
deep venous 
thrombosis 
contralateral 
popliteal 
aneurysm 
(asymptomatic) 
his cardiac problems he was treated with coumadin 
derivatives. Besides prominent popliteal pulsations 
and the swollen and painful eg, no other abnormalities 
were found on physical examination. Laboratory in- 
vestigations revealed a serum glucose of 12.4 mmol/ 
1. The level of anticoagulation according to the inter- 
national normalized ratio was 2.9. All the other test 
results were within normal range. Ultrasonography 
demonstrated aneurysms of both popliteal arteries 
with a rupture on the right side. Preoperative ankle- 
brachial index was 0.5. Thereupon he was transferred 
to the Department ofSurgery. An angiography showed 
a large and ruptured right popliteal aneurysm with 
distortion at the level of the aneurysm. On the left 
side another popliteal aneurysm was demonstrated 
with a diameter of 3 cm. Bilateral iliac artery an- 
eurysms were present and a three-vessel run-off ex- 
isted on both sides. During emergency operation the 
right popliteal aneurysm was resected and the reversed 
greater saphenous vein was used as a bypass. Post- 
operative ankle-brachial index was 0.8. No com- 
plications occurred. Twenty-two days later the 
asymptomatic popliteal aneurysm on the left side was 
operated upon also using a venous bypass graft. 
Finally 29 days after his admission the patient was 
discharged in good health. He remained asymptomatic 
until dying of pneumonia t 40 months. 
In all cases the aneurysms were approached by a 
medial incision transecting the medial muscles and 
tendons of the knee. In addition all aneurysms were 
opened and side branches within the aneurysmal sac 
were ligated. When present and of sufficient quality the 
greater saphenous vein was preferred above prosthetic 
materials in order to bypass the ligated or resected 
aneurysm. No surgical complications occurred in the 
postoperative course and no amputations were neces- 
sary. One patient, however, did not survive the 30 day 
postoperative p riod. He died on the 24th day from a 
myocardial infarction. Mean follow up was 35 months 
(range 3-77 months). At the final follow-up four 
patients were asymptomatic, one patient had non- 
disabling claudication due to graft thrombosis at 6 
months follow-up and the other patient suffered from 
a peroneal nerve palsy directly caused by the rupture 
of the popliteal aneurysm (Table 2). 
Discussion 
Incidence 
Rupture of a popliteal aneurysm is a relatively rare 
surgical entity as are popliteal aneurysms in general. 
A review of all the studies containing at least 50 
popliteal aneurysms from the English literature pub- 
lished between 1953 and 1994 was performed (Table 
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Table 2. Surgical procedures and outcome of the patients with an acute ruptured popliteal aneurysm. 
Patient 1 2 3 3 4 5 
Operation GSV bypass GSV bypass Dacron bypass Dacron bypass Dacron bypass GSV bypass 
AFS-API AFS-API AFS-API AFS-API AFC-APS APS-API 
Operation size 5 cm haemarthros f size 10 cm size unknown size 8 cm size unknown 
findings the knee joint 
size 6 cm 
Follow-up 25 months 77 months 3 months 1 month 30 months 
Outcome no complaints no complaints peroneal nerve no complaints non-disabling 
paresis claudication 
Cause of death myocardial unknown myocardial myocardial myocardial 
infarction infarction infarction infarction 
40 months 
no complaints 
pneumonia 
GSV = greater saphenous vein; AFC = common femoral artery; AFS = superficial femoral artery; APS = supragenual popliteal artery; 
API = infragenual popliteal artery. 
Table 3. Incidence of ruptured popliteal aneurysms and associated amputation rates. 
Author Year Popliteal aneurysms Rupture Amputation 
Gifford 32 1953 100 16 (16%) 2 (13%) 
Friesen 33 1962 73 11 (15%) 2 (18%) 
Edmunds 34 1965 98 3 (3%) - 
Wychulis 3 1970 233 6 (3%) - 
Evans 35 1971 86 4 (5%) 2 (50%) 
Buda 36 1974 86 5 (6%) - 
Gaylis ~9 1974 55 2 (4%) 2 (100%) 
Towne 37 1976 119 2 (2%) - 
Alpert 38 1977 64 1 (2%) - 
Vermillion 39 1981 147 4 (3%) 3 (75%) 
Szilagyi 12 1981 87 0 (0%) 
Graham 4° 1983 52 2 (4%) 0 (0%) 
Whitehouse 41 1983 88 0 (0%) 
Reilly 42 1983 244 0 (0%) 
Downing s 1985 62 4 (6%) 1 (25%) 
Raptis 43 1986 61 0 (0%) 
Melliere 44 1986 77 0 (0%) 
Anton 8 1986 160 0 (0%) 
Englund 4s 1987 103 4 (4%) 0 (0%) 
Schellack 46 1987 95 2 (2%) 2 (100%) 
Farina 47 1989 50 0 (0%) 
Cole 48 1989 59 0 (0%) 
ShortelP 9 1991 51 0 (0%) 
Halliday 4 1991 58 1 (2%) 0 (0%) 
Dawson ~° 1991 71 3 (4%) - 
Roggo 1~ 1993 252 6 (2%) - 
LowelP ° 1994 161 0 (0%) 
Varga 5~ 1994 200 1 (1%) 0 (0%) 
Carpenter 9 1994 54 0 (0%) 
Total 3046 77 (2.5%) 14/51(27.5%) 
- Not reported in the study. 
3). Twenty-n ine  studies wi th  3046 popl i teal  aneurysms 
were inc luded and showed a rupture  incidence of 2.5% 
(77/3046; range 0-16%). In our s tudy the incidence was 
4.8% (6/124). Str ikingly the incidence was highest in 
the 1950s and early 1960s. This is probably  due to the 
fact that v isual is ing techniques were l imited per- 
mitr ing undetected popl i teal  aneurysms to grow larger 
and  thereby increasing the risk of rupture.  A l though 
the reported amputat ion  rates in the l iterature were 
as h igh as 100% (mean 27%; range 0-100%), no am- 
putat ions  were necessary in our series. 
Clinical presentation 
The clinical picture of a ruptured  popl i teal  aneurysm 
varies wide ly  and  depends  on the size and location 
of the rupture  (Fig. 3). The characteristic presentat ion 
is the occurrence of acute pa in  and  swel l ing beh ind  
the knee as was found in almost all our patients. The 
aneurysm usual ly  ruptures  into the popl iteal  space. 
Pressure on the adjacent popl i teal  vein from the ex- 
pand ing  haematoma may lead to distal oedema of the 
extremity '3'14 and, in some patients, to acute venous  
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Fig. 3. Schematic drawing of the possible complications of a ruptured popliteal neurysm. 
thrombosis. 15'16 Moreover, pressure on the sciatic nerve 
or one of its branches may cause radiation of pain into 
the foot and may even lead to compression neuropathy 
resulting in paresis. 17'~8 In the acute phase ischaemic 
manifestations can be absent. Moreover, hypovolaemic 
shock almost never occurs, because of containment of 
the rupture within the popliteal space. ~9 Rupture may 
also cause bruising of the tissues, more intense pain, 
and severe limb ischaemia requiring an emergency 
operation. In addition ruptured popliteal aneurysms 
may present in unusual ways. A spontaneous arterio- 
venous fistula may develop when the aneurysm wall 
ruptures through the adjacent popliteal vein. 2°'21 Af- 
fected patients present with leg swelling and cyanosis 
indicating acute venous hypertension. Erosion of a 
popliteal aneurysm into the posterior ligaments of the 
knee joint results in a haemarthros. Our patients clearly 
illustrate the various clinical presentations with initial 
diagnosis varying from deep venous thrombosis to 
acute arterial occlusion and compression neuropathy. 
In the present series diagnostic delay was short 
for various reasons and contributed to good surgical 
results. Patient 3 was already attending lhe vascular 
out-patients because of a previous ruptured abdominal 
aneurysm, so clinical suspicion was high. Patient 4 had 
also been attending out-patients for 3 years because of 
claudication due to a thrombosed contralateral pop- 
liteal aneurysm. Finally patient 5 was quickly diag- 
nosed as having a ruptured popliteal aneurysm due 
to use of colour duplex imaging. In the first two 
patients the length of diagnostic delay could not be 
determined. 
Diagnosis 
Although a ruptured popliteal aneurysm is easy to 
trace, the timely diagnosis of a ruptured popliteal 
aneurysm is undoubtedly the most difficult aspect in 
their management. Clinical suspicion should be high 
in elderly patients, especially males, presenting with 
symptoms or signs of generalised atherosclerosis and 
aspecific pain in the popliteal fossa. In such a case a 
careful examination of the popliteal region is ob- 
ligatory. At physical examination a painful and puls- 
atile mass can be felt in the subsartorial or popliteal 
space. Colour duplex scanning, 7'22 computerised tomo- 
graphy, 6or magnetic resonance imaging 23 have been 
advocated to evaluate the popliteal space and to con- 
firm the diagnosis of aneurysmal rupture. Ar- 
teriography is required to provide information 
regarding the vessels proximal and distal to the an- 
eurysm so that appropriate surgery can be planned. 
Unfortunately, misdiagnosis leading to delay and in- 
appropriate treatment occurs in many cases, s Due to 
the trivial initial symptoms, the inability to palpate a 
pulsatile mass behind the knee, and moreover the 
absence of ischaemic signs over the extremity, the 
possibility of an arterial disease can easily be over- 
looked. As a consequence, patients have been given 
diagnoses of venous thrombosis, ruptured synovial 
cysts, soft tissue sarcomas, 24'2s prained muscles and 
even a pyogenic process within the popliteal space, 26 
rather than an aneurysm. 
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Treatment 
In general our policy regarding popliteal aneurysms 
is to operate upon them whether they are symptomatic 
or not. For asymptomatic popliteal aneurysms this 
rather aggressive approach as been adopted based 
on the increased risk of developing complications 
during conservative follow-up. 27 In this study three 
asymptomatic popliteal aneurysms were encountered 
on the contralateral side and all were scheduled for 
elective surgery. Unfortunately after 2 months one of 
them ruptured awaiting surgical intervention. The 
remaining two asymptomatic aneurysms were op- 
erated upon after 1 and 6 months, respectively. 
Whenever confronted with a ruptured popliteal an- 
eurysm, timely intervention offers these patients the 
best hope of limb salvage. The most common method 
of operative management is a medial incision from 
Hunters canal to the proximal head of the gastro- 
cnemial muscle in order to achieve good access. The 
popliteal artery is ligated proximally and distally to 
the aneurysm, combined with bypass grafting using 
autogenous saphenous vein. In addition any arterial 
branches hould be ligated from within the aneurysm 
to prevent back-flow bleeding. 28'29 Transfemoral endo- 
luminal grafting may become an alternative and prom- 
ising approach. 3°'3I 
Conclusion 
An acute rupture of an aneurysm of the popliteal 
artery is relatively rare and represents less than 4% of 
all popliteal aneurysms. Early operative intervention 
remains to be the mainstay in the successful man- 
agement of ruptured popliteal aneurysms. Increased 
awareness of this condition and its misleading clinical 
presentation is of utmost importance despite its rarity. 
Colour duplex ultrasonography is essential to rule out 
other causes of non-specific pain in the popliteal fossa. 
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